This paper examines the potential impact of government matching contributions on personal-account participation in the President's Commission on Strengthening Social Security's Model 3 for Social Security reform. Given the government's choice of four plan-design parameters, the magnitude of the match is determined solely by the differential return personal-account assets receive above the notional return, referred to as the "personal-account premium," akin to the equity premium. The impact of matching on personal-account participation is simulated for older workers (ages 40 to 65) in the first wave of the Health and Retirement Study (HRS) using empirical estimates from a structural model of the impact of employer matching on participation in corporate 401(k) plans. For a personal-account premium of five percentage points, which implies a match rate of 12.5 percent for middle-to lower-income workers, the simulations imply that 53 percent of older workers would participate in voluntary personal accounts. The response of participation to matching is very inelastic; it is very unlikely that participation by older workers would achieve the mid-range assumption by the Commission of 67 percent.
I. Introduction
The President's Commission on Strengthening Social Security put forth three models for Social Security reform, one of which, Model 3, specified that the federal government would match voluntary personal-account contributions, similar in spirit to what many employers do in corporate 401(k) plans. While there have been numerous studies of the role of personal accounts in Social Security reform Samwick, 2000 and , in affecting retirement Steinmeier, 1998 and , and in specific evaluations and discussions of the Commission's models (Cogan and Mitchell, 2002; Diamond and Orszag, 2002; and Gustman and Steinmeier, 2002) , no studies have examined the impact of matching on personal-account participation. This is quite surprising, because the impact of personal accounts on the long-run fiscal position of Social Security depends on the level of participation in these accounts, especially by workers not covered by private pensions. 1 This paper focuses on the potential impact of government matching in the Commission's Model 3 on personal-account participation. It begins with a mathematical characterization the matching scheme, whereby the individual voluntarily contributes 1 percent of Old Age, Survivors, and Disability Insurance (OASDI) earnings, and, in return, the government matches by re-directing a portion of the payroll tax to the account.
Given the government's choice of four plan-design parameters, the magnitude of the match is determined solely by the differential return personal-account assets receive above the notional return, referred to as the "personal-account premium," akin to the equity premium. The impact of matching on personal-account participation is simulated for older workers (ages 40 to 65) in the first wave of the Health and Retirement Study (HRS) using empirical estimates from a structural model of the impact of employer matching on participation in corporate 401(k) plans from a companion paper (Engelhardt and Kumar, 2004) . 2 For a personal-account premium of five percentage points, which implies a match rate of 12.5 percent for middle-to lower-income workers, the simulations imply that 53 percent of older workers would participate in voluntary personal accounts (i.e., contribute one percent of OASDI covered earnings).
However, the simulated response of participation to matching is very inelastic with respect to the personal-account premium:
for a substantially higher premium of fifteen percentage points, participation would rise to just 54.5 percent. Therefore, it is very unlikely that participation by older workers would achieve the mid-range assumption by the Commission of 67 percent.
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In addition, there is substantial heterogeneity in participation across subsets of older workers. There is a large impact of education on participation: for a five percentage-point personal-account premium, 42 percent of high-school dropouts, but 60 percent of those with graduate degrees, would participate. For a five percentage-point personal-account premium, non-whites have simulated participation of 46 percent, which is eight percentage points lower than participation for whites. Non-married individuals have a similar participation gap relative to married individuals. Those with 401(k) plans with employer matching are the least likely to participate because employer matching typically would be more generous than government matching, so that 401(k) saving would dominate personal-account saving.
The paper is organized as follows. Section II describes government matching contributions under the Commission's Model 3. Section III lays out the structural estimation framework, whereas Section IV summarizes the estimation results in Engelhardt and Kumar (2004) . Section V describes the simulation framework and results. There is a brief conclusion.
II. Matching Under the Commission's Model 3
Under Model 3, the government would allow the individual to contribute an amount equal to 1 percent of OASDI covered earnings to a personal account. In return, the government would re-direct to the account the lesser of (a) 2.5 percentage points of the 12.4 percent OASDI payroll tax or (b) $1,000. 4 The re-directed amount would reach the maximum of $1,000 for an individual with $40,000 or more in covered earnings; denote this earnings limit as E L . The total funds in the account could be invested in a range of financial instruments, and, at the time of claim, benefits on the portion of the account balance derived from the re-directed payroll tax and interest thereon would be offset by "notional" benefits based on the same amount invested at a rate of return defined to be either (1) 250 basis points above the Consumer Price Index (CPI) rate of inflation or (2) 50 basis points below the return on long-term Treasury bonds. 
The first term on the right-hand side of (1) is the annual principal and interest on the redirected payroll tax; the second term is the annual notional principal and interest.
where SS PA r r r − = ∆ is the personal-account premium: the extent to which the rate of return in the account exceeds the notional return. To express the dollar match as a rate (i.e., a percentage of contributions), divide both sides of (2) by contributions,
Equation (3) shows that the match rate is determined by π and q , which are plan-design parameters, and r ∆ , the personal-account premium. 
In the case in which covered earnings are greater than or equal to the earnings limit and less than the covered-earnings cap,
which means that the match rate declines with covered earnings and, hence, is progressive. If covered earnings are equal to the covered-earnings cap, 
III. The Structural-Estimation Framework
Although the individual faces an all-or-nothing choice to contribute under Model 3, it is clear that this personal-account arrangement shares many of the features of corporate 401(k) plans: contributions in pre-tax dollars, matching, inside build-up at the pre-tax rate of return, and a menu of investment options. Because personal accounts do not exist currently, the basic premise in this paper is that the best way to determine the potential impact of government matching is to examine the impact of employer matching in corporate 401(k) plans. Indeed, for those working in jobs without 401(k) coverage, the introduction of personal accounts is akin to the introduction of a 401(k) in terms of the impact on the lifetime opportunity set.
However, to do so requires a departure from the ad hoc reduced-form empirical analysis of the existing literature on 401(k)s and, instead, the use of structural estimates of the impact of matching on 401(k) participation. 5 In a detailed companion paper that examined the impact of employer matching on 401(k) participation in a structural framework, Engelhardt and Kumar (2004) specified a formal model of optimizing intertemporal behavior and, from the first-order conditions, derived and estimated a structural econometric specification for the relationship between contributions and matching. This section summarizes that framework. The interested reader should see the companion paper (Engelhardt and Kumar, 2004 ) for a detailed discussion of the theoretical and econometric assumptions.
5 Previous studies employing ad hoc reduced-form empirical analysis include Andrews (1992) , Even and Macpherson (1996) , EBRI (1994), Papke and Poterba (1995) , Clark and Schieber (1998) , Bassett, Fleming, and Rodrigues, (1998) , Papke (1995) , Kusko, Poterba, and Wilcox (1998), Munnell, Sunden, and Taylor (1998) , GAO (1997) , VanDerhei and Copeland (2001) 
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be the expected present value at period τ of utility for the second part of life, as viewed during the first part of life, and ρ the rate of time preference.
When working, the objective function is
and the components of wealth evolve as follows 
and ) , , (
respectively, are twice continuously differentiable, and In (9), T is the sum of income and payroll tax liability. It is a twice continuously differentiable function, )) , min( , ; , ( 
where X is personal exemptions and D is deductions. The factor ζ is the fraction of IRA contributions that is federally tax-deductible,
IRA deductibility depends on adjusted gross income (AGI), and itself is a function of 401(k) contributions because elective deferrals are excluded from AGI.
P
L is a vector of covered-earnings caps for payroll taxes.
Sum (9)- (13) to yield the equation of motion for total wealth,
Let t λ be the multiplier on this constraint. In addition, there is a liquidity constraint,
is an exogenous level of wealth, so that expenditure on consumption, leisure, and tax-deferred saving must be less than or equal to after-tax cash on hand (net of ξ ):
Let t µ be the associated multiplier. In addition, there are minimum-and maximumcontribution constraints on 401(k)s and IRAs with multipliers in square brackets, respectively,
The terms The first-order conditions when working are
and,
Note that subscripts indicate a partial derivative (other than t , which denotes time); for example, I T is simply the marginal tax rate. Equations (25), (26) To derive the econometric model for the structural estimation, let i and j index individuals and 401(k) plans, respectively. Combine (26) and (27) to yield
multiply both sides of by ) 1 ( 1
as the match price,
as the relative after-tax price of 401(k) to IRA saving, and then rearrange to yield
The left-hand side of (32) 
. (33) Because of the non-linear structure of matching and marginal tax rates, the prices in (32) change depending upon the budget set segment (either because the marginal match rate or tax rate changes). Hence, full income is measured as "virtual" full income, From (9)- (13) and (19),
and includes the market value of the leisure endowment. The second term of the righthand side of (32),
, is zero when IRA saving is at an interior solution, positive when constrained by the upper IRA limit, and negative when at the lower IRA limit (of zero). Therefore, express the second term as 
To keep the index function in the Tobit specification linear in parameters, the model uses functional forms for y V that are linear in utility parameters. In the baseline model,
so that (36) becomes and their spouses (regardless of age) in 1992, to estimate the structural parameters in (38). The HRS asked detailed questions about household income, tax information, wealth, demographics, spousal characteristics, employment, and pensions. A unique feature of these data is that the HRS collected Summary Plan Descriptions (SPDs), which are legal descriptions of pensions written in plain English, from employers of HRS respondents. These descriptions allowed for the measurement of the exact incentives to contribute due to the employer match by using the matching formulas given in the SPD.
In addition, the HRS asked respondents' permission to link their survey responses to administrative earnings data from the Social Security Administration (SSA) and the Internal Revenue Service (IRS). These data include covered-earnings' histories from 1951-1991 and W-2 earnings records for jobs held from 1980-1991 and were made available under a restricted-access confidential data agreement with the SSA and IRS, administered by the University of Michigan. In particular, the W-2's provide administrative data on earnings and 401(k) contributions (Cunningham and Engelhardt, 2002) . Unlike the contributions data used in previous studies, these data are not subject to measurement error, as they are the employer's official report to the government on annual earnings and elective deferrals. When used with Social Security and pension-benefit calculators, the data allowed for the calculation of public and private pension entitlements. Overall, the HRS provides a comprehensive description of the household's financial situation and a significantly richer data source than previous studies.
Because of caps on the generosity of employer matching due to the matching threshold (i.e., the level of contributions at which the match is exhausted), the tax deductibility of contributions, and the graduated rate-and-bracket structure of the income tax, the consumer's budget constraint is non-linear. The kinks in the budget set were smoothed using a non-parametric variant of the differentiable-budget-set methodology of MaCurdy, Green, and Paarsch (1990) , based on kernel regression of the combined implicit tax (subsidy) rate from the combination of matching and tax deductibility on AGI over the legally allowable range of 401(k) contributions of 0 to $9500 using a second-order Gaussian kernel with a bandwidth based on Silverman's rule of thumb, the estimates from which were used to calculate Table 1 . Column 1 shows sample means for the full estimation sample, with the standard deviation in parentheses, and the median in square brackets.
Overall, the sample consists of mostly white, married individuals in their mid-50s, with some college education and relatively few children at home. Only 56.4 percent of the sample actively participated (defined as having made a positive contribution) in 1991.
The sample mean 401(k) contribution in calendar year 1991 was $1,377, but among contributors, the average contribution was $2,446 (shown in column 4). A comparison of contributions between those without and with employer matching in columns 2 and 3, respectively, indicates that individuals with matching contributed just over $400 more on average than those without matching (i.e., $1,640-$1,232=$408). The difference in the median contributions between these two groups was $800. The average after-tax hourly wage, defined as the gross wage less federal and FICA taxes, was about $10 per hour in constant 1991 dollars.
There are three key concerns with the estimation. First, ω , To account for endogeneity, a set of instrumental variables based on first-dollar employer match and tax rates for a synthetic individual, which exploit cross-plan variation in matching provisions, were constructed to estimate the parameters in (38) using the Tobitinstrumental-variable estimator of Newey (1986). 6 Second, the generosity of employer matching might be correlated with other firmor individual-level factors that also affect 401(k) contributions. For example, columns 2 and 3 in Table 1 indicate that, in plans with employer matching, the individual is much more likely to be able to borrow, direct the investment of plan balances, less likely to have another traditional pension plan, more likely to have the plan annual contribution limit lower than the federal limit, and more likely to be allowed to make after-tax contributions to the plan, any of which independently might affect contribution behavior.
To address this, let u in (38) be composed of two components,
where 1 x is a vector of exogenous observable individual characteristics, ε is a random
x is a vector of exogenous observable plan characteristics, and ν is a random plan effect,
To account for individual-and plan-level heterogeneity as flexibly as possible, the specification includes five groups of additional explanatory variables. Specifically, 1 x includes the following sets of explanatory variables: 1) demographics: dummy variables for married, white, self-reported health status (excellent, very good, good), as well as a quartic in own and spouse's age, education, and spouse's education; 2) risk characteristics and discount rate: dummy variables for risk characteristics described in Barksy, Juster, Kimball, and Shapiro (1998) , dummy variables for whether currently smokes, ever smoked, planning horizon, and subjective probabilities of living beyond 75 and 85, respectively. In addition, 2 x includes the following explanatory variables: 3) fringe benefits offered: dummy variables for whether the firm offers long-term disability and group term life insurance, respectively, as well as the number of health insurance plans, number of retiree health insurance plans, weeks paid vacation, and days of sick pay; 4) other plan characteristics: dummy variables for whether the 401(k) allows borrowing, hardship withdrawals, self-directed investment, has an after-tax saving option, a 401(k) contribution limit less than the federal limit, respectively, and whether the firm offers other traditional pensions; and, 5) additional employment characteristics: dummy variables for whether the firm offered a retirement seminar, the respondent discussed retirement with co-workers, spousal pension coverage, the spouse's firm offered a retirement seminar, spouse discussed retirement with co-workers, as well as controls for firm size, Census division, and union status.
A final issue is that the estimation sample is likely non-random because it is based on individuals for whom the HRS was able to obtain an employer-provided SPD for the 401(k) plan. The estimation incorporates two exclusion restrictions based on Form 5500 data and uses the selection-corrected Tobit estimator of Vella (1992) . The first exclusion is the incidence of pension-plan outsourcing by Census region, employment-size category, one-digit SIC code, and union status (union plan vs. non-union plan) cell in 1992, where outsourcing means the plan was administered by an entity other than the employer. The intuition is that the HRS is less likely to obtain an SPD from the employer if (on average in its cell) plan administration is outsourced, because more than one contact is needed (first the employer, then the plan administrator) to receive the SPD.
The second exclusion is the incidence of pension plan consolidation due mergers and acquisitions by cell from 1988-1992. The intuition is that the HRS is less likely either to obtain an SPD from the employer or match it to the employee if (on average in its cell)
there has been a lot of plan consolidation, because plan names and detail are often changed upon consolidation. Finally, there are two other exclusions based on HRS data in the selection equation: dummies for whether the individual left the job because the business closed or was laid off, respectively. These help to measure whether the employer possibly was in financial difficulty at severance, which, if that resulted in a business failure, would have made it more difficult for the HRS to have obtained an SPD.
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IV. Summary of Estimation Results
With these data and methods, 1 Table 2 , which were excerpted from columns 4-7 of Table 7 in Engelhardt and Kumar (2004) , summarize these results and show selected parameter estimates.
The table is organized as follows. Panel A presents the structural parameter estimates for the key explanatory variables in (40) with standard errors in parentheses. and intensive (contributions conditional on participation) margins, respectively.
In column 1, the estimated elasticity of contributions to the match rate is 0.25
(Panel E) and statistically different than zero. About half of the total elasticity occurs along the extensive margin and the other half on the intensive margin. 9 The p-value for the test of the null hypothesis that the exclusions do not explain who has a matched SPD is 0.036, which indicates the exclusions have predictive power for who is in the sample.
In particular, greater plan consolidation and business closure significantly decrease the likelihood of having a matched SPD.
The model in column 2 allows for interactions of the demographics and risk and discount rate explanatory variables to allow for a significantly more flexible functional 
and, hence, allows for non-linear effects of the net wage and income on contributions.
The estimated elasticity of contributions with respect to the match rate is 0.33 (Panel E) and essentially unchanged.
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Overall, the estimation results in Engelhardt and Kumar (2004) suggested that the total elasticity of 401(k) contributions with respect to the employer match rate was 0.33.
9 Engelhardt and Kumar (2004) discussed extensively that these parameter estimates actually conform to theoretically coherent utility-function restrictions. 10 A number of other specifications were estimated, and, overall, the results were extremely robust. See Engelhardt and Kumar (2004) for details.
The elasticity on the participation margin was 0.17, which suggests that participation was quite inelastic with respect to the match rate.
V. Simulating the Impact of Matching under Model 3
One of the advantages of structural estimation is that the parameter estimates can be used to do policy simulations. This section describes the simulation of the impact of government matching under Model 3 on aggregate personal-account participation for older workers by evaluating the parameter estimates in Table 2 for the full sample of HRS workers, including those not in the estimation sample: individuals in jobs without pension coverage and those with traditional pensions but without 401(k) coverage. As argued above, because of the similarities in the two types of saving instruments, the introduction of personal accounts under Model 3 would be akin to the introduction of 401(k) coverage for these two groups of workers.
There are four caveats. First, to keep the analysis on a manageable scale, the simulations do not incorporate the proposed changes to traditional Social Security and the refundable tax credit in the Commission's Model 3; this is beyond the scope of the current paper and is an avenue for further research. Second, the data needed for the structural estimation are so detailed and comprehensive that the HRS is the only dataset appropriate for this type of analysis, but because HRS respondents are composed of a random sample of individuals age 51-61 and their spouses (regardless of age), these simulations best apply to older workers. Specifically, we examine workers in the age 40-65 range. Although Model 3 only allowed personal-account contributions until age 55, we included workers up to age 65, the claiming age for normal benefits under traditional Social Security. Therefore, the simulations say little about the anticipated impact of government matching for younger workers. Third, for these simulations to have current policy relevance, older workers today must have the same preferences as older workers in 1991. That is, for comparability, there must be no cohort shifts in preferences toward matching. Finally, private-pension coverage is assumed to be exogenous.
The simulations were parameterized as follows. First, the general formula for the government match rate over the entire range of covered earnings in (4) (40), and the errors were used to generate a personal-account contribution from the parameter estimates from the preferred structural specification in column 3 of Table 2. 11 Fourth, the individual was defined as "participating" if the contribution was at least one percent of covered earnings. Finally, if the individual was eligible for a 401(k) plan that offered employer matching that was more generous than government matching under the personal account, the personal account was deemed the secondary source for tax-deferred saving, whereby desired contributions were allocated first to the 401(k) until the employer match was exhausted and then to the personal account.
Because the simulations require inputs from the fully-specified budget set, including pension-plan details and Social Security and pension entitlements, only individuals who had matched administrative earnings data and were either not in pensioncovered employment or were pension covered and had matched, employer-provided SPDs were included in the simulation sample. This implies that all individuals without matched administrative earnings were excluded, as were individuals with administrative earnings data, in pension-covered employment, but for whom the HRS could not obtain a matched SPD for their pension plan. Therefore, the simulation sample is a selected sample of older workers. In order to make simulated rates of aggregate participation for all older workers, the data in the simulation sample were treated as having come from a stratified-sampling frame with sampling weights equal to the predicted probability of being included in the simulation sample derived from the parameter estimates from the selection equation estimated for the structural estimation in Table 2 (Wooldridge, 11 In order to measure the explanatory variables for p ∆ and v y for individuals not in the estimation sample, the same non-parametric budget-set-smoothing procedure described above was used to construct their budget sets under government matching.
2003).
12 These weights were multiplied by the HRS household-analysis weight to construct weights for the aggregate analysis.
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Overall, there were 6,593 individuals, aged 40-65 and employed in 1991, in the simulation sample, of which 1,042 were 401(k)-eligible and in the estimation sample, 2,933 had no pension coverage, and 2,618 were in pension-covered jobs, but had no 401(k). Descriptive statistics for the explanatory variables and the many sub-samples used in the simulations are available upon request. Figure 2 plots the simulated aggregate personal-account participation versus the personal-account premium. For a premium of five percentage points, which implies a match rate of 12.5 percent for middle-to lower-income workers, the simulations imply that 53 percent of older workers would participate in voluntary personal accounts (i.e., contribute one percent of OASDI covered earnings). However, the simulated response of participation to matching is very inelastic with respect to the premium: for a substantially higher premium of fifteen percentage points, participation would rise to just 54.5 percent. Therefore, it is very unlikely that participation by older workers would achieve the mid-range assumption by the Commission of 67 percent. Figure 3 shows the same simulation but split according to the age of the worker: under vs. over 55. In particular, Model 3 was designed so that personal-account contributions would be allowed only until age 55. As the figure indicates, an age limit on contributions would have little impact on aggregate participation for older workers. For a personal-account premium of five percentage points, the participation rate would be 52 percent for those under 55, but 53 percent for those over 55.
While these figures are important for judging the likely aggregate participation rate from the introduction of personal accounts under Model 3, they may mask heterogeneity in participation rates among sub-groups of the population that may be of interest to policy makers. Therefore, Figures 4-7 show the participation rates for various groups defined by demographic characteristics. There is a large impact on participation associated with education in Figure 4 : for a five percentage-point personal-account premium, 42 percent of high-school dropouts would participate, but the education gradient is quite steep, so that 60 percent of those with a graduate degree would participate. Again, it should be emphasized that the differences in participation between education groups are not marginal effects, in which all other characteristics that affect participation were held constant; instead, these represent differences in participation allowing individuals to take on their own characteristics (i.e., their own values for the explanatory variables). Therefore, part of the difference in participation between highschool dropouts and those with graduate degrees in the figure is due to the fact that these groups differ along a number of dimensions in addition to education (e.g., earnings and tax rates).
The same interpretation applies to the remaining figures. Figure 5 shows a substantial difference in participation based on race: for a five percentage-point personalaccount premium, non-whites have simulated participation of 46 percent, which is eight percentage points lower than participation for whites. Figure 6 indicates an almost 10 percentage-point participation gap for non-married relative to married individuals.
Based on Figure 7 , however, there does not appear to be an important difference in projected participation rates between males and females.
Finally, an important determinant of aggregate participation in these accounts is how those individuals without private-pension coverage would respond to government matching. Figure 8 plots the relationship between the account premium and participation for six categories of private-pension coverage, which, roughly speaking, are clustered into three groups in the graph. First, those with 401(k) plans without an employer match, but with a traditional pension, are more likely to participate than any other group.
Second, the two groups with the lowest participation---just above 40 percent---would be those in jobs for which they are eligible to make elective deferrals to a 401(k) plan and receive employer matching contributions. Because the typical 401(k) has more generous matching than in the personal account, personal accounts would be a secondary source of tax-deferred saving for most of these individuals, which is the primary reason for the low participation for this group. The third group consists of the remaining three pensioncoverage categories, none of which have access to 401(k) saving with matching, and includes those individuals without pension coverage. Individuals in this group would find personal accounts with government matching a marginal source of tax-deferred saving.
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VI. Conclusion
For a personal-account premium of five percentage points, which implies a match rate of 12.5 percent for middle-to lower-income workers, the simulations imply that 53 percent of older workers would participate. However, the simulated response of participation to matching is very inelastic with respect to the personal-account premium:
for a substantially higher personal-account premium of fifteen percentage points, participation would rise to just 54.5 percent.
In addition to those already discussed, there are a number of caveats to these conclusions. First, because the HRS only surveys older workers, conclusions should be limited to that segment of the workforce. It is possible that younger cohorts of workers could have a higher level of participation if there are substantial cohort differences in the responsiveness to matching contributions. Given the complexity of the data construction, estimation, and simulation framework, a parallel analysis of another cohort---for example, the HRS War Baby cohort, born 1942-46---to attempt to isolate cohort changes in the matching elasticities is beyond the scope of this paper, but an interesting avenue for future research. Second, even if preferences are stable across cohorts, the structural estimates effectively are for a particular part of the lifecycle---namely, the years prior to retirement---and it is conceivable that there is intertemporal variation in the responsiveness to matching, so that the annual personal-account participation rates may vary over the lifecycle, even for the same person, and, therefore, the annual participation rates may not yield an accurate estimate of the steady-state lifetime benefits from personal accounts. Third, there were the two important implicit assumptions in the simulations: the introduction of personal accounts would not change lifetime labor supply and the personal-account premium itself was exogenous. With regard to the latter assumption, a key component of most Social Security reforms with personal accounts is (at least some) individual choice over investment assets, so that the return on the account, A r , and, thus, the premium, r ∆ , and the match rate ultimately may be, in part, choice variables.
Finally, the simulations revealed that personal-account participation would be lowest among groups some policymakers deem to be the most vulnerable: non-married, minority, and lesser educated. However, there is a distinction between personal-account wealth and retirement wealth. In particular, households may reduce saving in other forms upon the introduction of the accounts, and to the extent that this saving offset is greater for those groups with the highest account participation---married, white, and highly educated---the net effect on retirement income security might not differ for the more relative to the less vulnerable. Unfortunately, there is substantial debate about the extent of the pension-saving offset, and there are no studies that estimate this offset for all of the demographic categories in this analysis. 15 This is an avenue for future research. Table 3 of Engelhardt and Kumar (2004) . Authors' calculations based on the sample of 1042 HRS individuals working in 1991 with matched employer-provided pension plan data and W-2 data, excluding those in plans with discretionary and profit-sharing-based employer matching provisions, as described in the text. Table 7 in Engelhardt and Kumar (2004) . Columns 1-3 of Panel A of this table present parameter estimates for the first four terms in equation (40) in the text for linear marginal utility of income. Column 4 presents estimates for quadratic marginal utility of income, as shown in the text. For all columns, the sample consists of 1042 individuals, and the upper contributions limits are individualvarying, as described in the text. All columns assume prices, net wage, and virtual income are endogenous, 37 and the IV-Tobit estimator of Newey (1986) is used. All columns present selection-corrected estimates using the exclusion restrictions discussed. The parameter estimates for the selection term in the structural contributions Tobit are shown in Panel B. Panel B also presents parameter estimates for the exclusion restrictions from the selection equations. The estimates in column 3 are not selection-corrected. Panels C and D present the controls included and the results from hypothesis tests, respectively. Panel E presents estimates of elasticities of 401(k) contributions based on the structural parameter estimates in panel A, evaluated at the sample means. The elasticities on the extensive and intensive margins were calculated using the McDonaldMoffitt (1980) decomposition, respectively. .53
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